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mass index (BMI) were also collected. Sex-speciﬁc generalized estimation
equations (GEE), accounting for the correlation between left and right
foot, and adjusting for age and BMI, were performed to determine the
odds ratios (and 95% conﬁdence intervals) for limitations in climbing
stairs and standing for 15 minutes among feet with 1) foot pain and no
hallux valgus, 2) no foot pain and hallux valgus, and 3) foot pain and
hallux valgus, versus feet with neither foot pain nor hallux valgus.
Results: 956 men and 1252 women had mean age of 66±11.4 y (range
36–100 y). Prevalence of foot pain, hallux valgus and foot pain and hallux
valgus are shown in Table 1. A limitation in standing was present in 17%
of men and 19% of women. A limitation in walking up and down stairs
was present in 13% of men and 19% of women. Among men, although
foot pain only was not associated with lower extremity limitation, those
with hallux valgus only had 20–40% increased risk of lower extremity
limitation (see Table 2). Furthermore, men with foot pain and hallux
valgus had almost 30% increased risk of limitation in standing, and
70% increased risk of being limited in climbing stairs. In women, while
foot pain only and foot pain and hallux valgus were associated with
limitations in both stairs and standing, those with hallux valgus only
were not at increased risk of being limited in either outcome.
Conclusions: The combination of foot pain and hallux valgus had
consistently higher risks of physical limitation in climbing stairs in both
men and women. Additionally, the risk of lower extremity limitation was
only elevated in women with foot pain (and no hallux valgus), whereas
in men, the risk was elevated in those with hallux valgus (and no foot
pain). This study suggests that foot pain is an important component
in evaluating the relation between structural foot disorders and lower
extremity physical limitations in older adults.
Table 1. Prevalence of foot pain, hallux valgus and painful hallux valgus
Men Women
Right
foot
Left foot Right
foot
Left foot
Foot pain only 6.8% 6.5% 7.4% 7.6%
Hallux valgus only 8.9% 8.4% 14.1% 13.7%
Foot pain and hallux valgus 2.0% 1.9% 6.3% 5.2%
Table 2. Odds ratios and 95% conﬁdence intervals for the GEE analysis
Male Female
% limited OR (95% CI) % limited OR (95% CI)
Up and Down Stairs
Neither (referent) 6.4 1.0 5.5 1.00
Foot pain only 2.8 0.90 (0.45, 1.77) 1.73 (1.28, 2.35)
Hallux valgus only 2.2 1.38 (1.07, 1.77) 5.8 1.19 (0.90, 1.57)
Foot pain and hallux valgus 1.4 1.69 (1.07, 2.66) 3.9 1.83 (1.27, 2.64)
Standing for 15 minutes
Neither (referent) 9.2 1.00 6.0 1.00
Foot pain only 3.6 0.92 (0.53, 1.62) 5.2 1.74 (1.28, 2.36)
Hallux valgus only 2.8 1.21 (0.88, 1.65) 4.6 1.06 (0.78, 1.42)
Foot pain and hallux valgus 1.1 1.26 (0.61, 2.58) 3.2 1.26 (0.95, 1.69)
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Purpose: To estimate the cumulative incidence and progress rate of
radiographic knee osteoarthritis (KOA) and to assess the risk factors for
the incidence and progress of KOA in Japanese men and women by
using the data of the baseline and of a follow-up survey entitled ROAD
(Research on Osteoarthritis/osteoporosis Against Disability).
Methods: We initiated ROAD, a large-scale population-based cohort
study in the urban, mountainous, and seaside areas of Japan in 2005–7,
and 3,040 participants were registered at the baseline. The participants
completed an interviewer-administered questionnaire of 400 items,
which included lifestyle information such as smoking habits, alcohol
consumption, medical history, including previous knee injury, physical
activity, and knee pain. Anthropometric measurements included bilateral
grip strength (kg) and the body mass index (BMI; kg/m2). Of the
3,040 participants at the baseline, 2,262 subjects (74.4%, 763 men,
1,499 women) were identiﬁed with paired radiographs at the baseline
and at the 3-year follow-up examinations. Knee radiographs at the
baseline and the follow-up were graded according to the Kellgren
Lawrence (KL) scale. The cumulative incidence of KL ≥ 2 radiographic
KOA for more than 3 years was deﬁned as subjects who showed less
than KL2 at the baseline and at least 1 knee with KL2 or higher grade
at the follow-up. The incidence of KL ≥ 3 radiographic KOA for more
than 3 years was deﬁned as subjects who showed less than KL3 at the
baseline and at least 1 knee with KL2 or higher grade at the follow-up.
Progressive KOA was deﬁned as KL = 2 and KL = 3 at the baseline because
KL = 4 indicated the maximum deterioration of the knee. In addition, risk
factors were tested for their association with incident and progressive
KOA by multiple logistic regression analysis.
Results: The mean age of 2,262 subjects at the follow-up was
72.2±11.4 years. The cumulative incidence of KL ≥ 2 and KL ≥ 3
radiographic KOA over 3 years was 9.7%/3 years (men, 6.9%/3 years;
women, 12.0%/3 years) and 12.0%/3 years (men, 8.4%/3 years; women,
13.9%/3 years), respectively. The progress rate of KOA was 21.1%/3 years
(men, 17.8%/3 years; women 22.3%/3 years). The incidence and progress
rate of KOA increased with age signiﬁcantly (p < 0.05). Regarding gender
differences, the incidence was signiﬁcantly higher in women than in
men (p < 0.05), while there was no signiﬁcant gender difference in the
progress rate. Multiple logistic regression analysis was performed using
each incidence of KL ≥ 2, KL ≥ 3, and progress of radiographic KOA as
an objective value and the following values collected at the baseline
after adjustment for age and gender – smoking, drinking, previous knee
injury, presence of knee pain, BMI, grip strength (kg), and KL grade of
the affected knee. BMI was associated with the incidence of KL ≥ 2, KL
≥ 3, and progress of KOA (KL ≥ 2, Odds Ratio (OR) 1.20, 95% conﬁdence
interval (CI) 1.12–1.29; KL ≥ 3, OR 1.11, 95% CI, 1.05–1.18; progress, OR
1.07, 95% CI, 1.02–1.12). A high KL grade at the baseline increased the
incidence of KOA signiﬁcantly (KL ≥ 2, KL1 vs. KL0, OR 2.33, 95% CI, 1.28–
4.54; KL ≥ 3, KL2 vs. KL0, OR 4.75, 95% CI, 2.50–10.01). The presence of
knee pain at the baseline was a signiﬁcant risk factor for the occurrence
of KL ≥ 3 KOA and for the progress of KOA (KL ≥ 3, OR 2.08, 95% CI,
1.47–2.93; progress, OR 2.41, 95% CI, 1.75–3.31).
Conclusions: The present cohort study established in the general
population revealed the incidence and progress rate of radiographic
KOA among the Japanese. A high BMI was a risk factor for the incidence
of KL ≥ 2, KL ≥ 3, and progress of KOA. A high KL grade was a signiﬁcant
predictive factor for the occurrence of KOA. Knee pain may be a predictor
of the occurrence of severe KOA or progression within 3 years.
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Purpose: To examine the relationship of knee osteoarthritis (OA) with
cardiovascular and metabolic risk factors by obesity status and gender.
Methods: Data from 1,066 National Health and Nutrition Examination
Survey III participants (≥60 years of age) was used to examine
relationships of radiographically-deﬁned knee OA and cardiovascular
and metabolic measures. Analyses were considered among obese
(BMI ≥ 30kg/m2) and non-obese (BMI < 30kg/m2) men and women.
Results: The prevalence of knee OA was 34%. Leptin levels and HOMA-IR,
a proxy measure of insulin resistance, were signiﬁcantly associated with
knee OA; those with knee OA had 26% higher HOMA-IR values and 35%
higher leptin levels compared to those without knee OA. The magnitude
of the association between HOMA-IR and knee OA was strongest among
men, regardless of obesity status; odds ratios for logHOMA-IR were 60%
greater among non-obese men (OR=2.64) versus non-obese women
(OR=1.50). Among women, a 1-unit higher logleptin was associated with
9-times greater odds of having knee OA (OR=8.88) among obese women
and 1.5-times greater odds (OR=1.45) among non-obese women. Among
men, odds ratios for the association of leptin and knee OA were in the
opposite direction.
